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(54) RECIPROCATING PUMP 

(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a reciprocating pump capable of surely detecting the 
malfunction of suction and discbarge of the fluid such as a lack of the oil and a clogging of an outlet 
with the relatively simple structure using an inexpensive detecting means. 

SOLUTION: This reciprocating pump 1 for sucking and discharging the fluid with a reciprocating 
member 20 is provided with a malfunction detecting means 50 
formed of a piezoelectric element for detecting the pressure 
fluctuation on the discharge side 40 so as to detect whether the 
malfunction of suction and discharge of the fluid is caused or 
not. 
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Detailed Description of the Invention; 



[0038] Figure 3 is a sectional view showing a reciprocating pump according to a second 
embodiment of the present invention. A reciprocating pump V illustrated in the figure basically has 
a similar structure as the reciprocating pump { of the first embodiment shown in Figure 1 described 
above. Hereinafter, the components having the same function as that of the first embodiment are 
denoted by the same reference numerals, and the repeated explanation thereof is omitted and only 
differences are focused. 

[0039] The reciprocating pump 3' of this embodiment is structured such that a pressure change of a 
fluid discharged from an exhaust port 1 3 7 is directly transmitted to a piezoelectric element 1 50 
serving as abnormality detecting means. Further, an outlet passage member 140 coupled to the side 
of the exhaust port 1 1 7 is formed in a cylindrical shape through which a passage/pressure detection 
chamber 141 is penetrated, and the piezoelectric element 150 is mounted and fixed to the outer 
peripheral side thereof. 

[0040J Specifically, the reciprocating pump 1' includes a main body portion 10' including a cylinder 
portion 1 55 provided with an intake port 1 16 and the exhaust port 1 17; the outlet passage member 
140 coupled to the side of the exhaust port 1 17 of the main body portion 10' through a first pressure 
regulating valve 120; a second pressure regulating valve 130 disposed at the downstream side of the 
outlet passage member 1 40; the reciprocating member 20 which is caused to reciprocate in the 
cylinder portion 1 15, sucks a fluid from the intake port 1 1 6, and ejects the sucked fluid to the 
passage/pressure detection chamber 1 4 1 from the exhaust port 1 1 7; and the solenoid 30 which 
drives the reciprocating member 20. 

[0041] The first pressure regulating valve 120 is normally provided to the pump, and is composed 
of a ball valve body 125 and a compression coil spring 124 that urges the ball valve body in the 
closed direction. On the other hand, the second pressure regulating valve 130 is newly added and is 
composed of a ball valve body 135 which opens or closes a second exhaust port 147 at the 
downstream end of the passage/pressure detection chamber 141, and a compression coil spring 134 
which urges the ball valve body in the closed direction. A joint member 145 for connecting hoses is 
screwed at the downstream side of the outlet passage member 140, and the amount of compression 
of the compression coil spring 3 34 is adjusted according to the screw amount of the joint member 
145, thereby setting the pressure regulating value of the pressure regulating valve 130. 
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